Direct effects of IL-4 on the in vitro differentiation and proliferation of hematopoietic progenitor cells.
The purpose of this study was to analyze the effects of recombinant human interleukin 4 (IL-4) on the differentiation and proliferation in vitro of human granulocyte/macrophage (GM) and erythroid progenitors. IL-4 was added to either fetal bovine serum (FBS)-supplemented or to FBS-deprived cultures of unfractionated human marrow cells or marrow cells depleted of adherent and/or T cells. Paradoxical effects similar to those reported in the murine system were detected in these experiments. In FBS-supplemented cultures, IL-4, which had no effect on the growth or erythroid bursts (from burst-forming cells; BFU-E) detected in the presence of Epo alone, decreased by 46% the number of erythroid bursts detected in the presence of Epo and phytohemagglutinin-stimulated leukocyte-conditioned medium (PHA-LCM). In contrast, in FBS-deprived cultures, IL-4 increased by 30-700% the number of erythroid bursts in cultures containing Epo alone or containing Epo, IL-3, and GM-CSF. The stimulatory effect of IL-4 on erythroid burst growth under FBS-deprived conditions was particularly evident when adherent cells were removed. Under the conditions investigated, IL-4 had little effect on the growth of GM colonies. In FBS-deprived suspension cultures of nonadherent, T-cell-depleted marrow cells, IL-4 maintained both the number of BFU-E and CFU-GM for at least 8 days. In these cultures, IL-4 antagonized the capacity of IL-3 to increase the number of BFU-E but IL-4 and IL-3 acted together to maintain the number of CFU-GM. To determine if IL-4 acted directly or indirectly, its effects on the growth of factor-dependent subclones of the murine progenitor cell line 32D were analyzed. Three subclones were studied: the original IL-3-dependent clone 32D cl.3, the Epo-dependent erythroid clone 32D Epo-1, and the G-CSF-dependent myeloid clone 32D G-1. IL-4 alone failed to induce colony growth from these cell lines. However, IL-4 inhibited by 25% the number of colonies formed by 32D cl.3 in the presence of IL-3 while increasing by 25% and 25-50% the number of colonies formed by 32D Epo-1 and 32D G-1 in the presence of Epo or G-CSF, respectively. These results indicate that human IL-4, as its murine counterpart, is a multilineage growth factor with paradoxical effects which are mediated by the direct action of IL-4 on progenitor cells.